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FIG. 2B

GENERATE ENCODED VIDEO DATA | o,
BY ENCODING ORIGINAL VIDEO
S216
GENERATE DECODED VIDEO DATA F—°212 | PREDICT SAO FILTER PARAMETER
BY DECODING ENCODED VIDEO AND/OR ALF FILTER PARAMETER
S217
APPLY DEBLOCKING FILTER go13 | GENERATE BITSTREAM BY ENTROPY
TO DECODED VIDEO ENCODING ENCODED DATA,

SAO FILTER PARAMETER, AND

ALF FILTER PARAMETER

APPLY, BY USING PREDICTED SAQO
FILTER PARAMETER, SAO FILTER 3014

TO DECODED VIDEO TO WHICH END
DEBLOCKING FILTER HAS BEEN APPLIED

APPLY, BY USING PREDICTED ALF
FILTER PARAMETER, ALF FILTER TO
DECODED VIDEO TO WHICH SAQO
FILTER HAS BEEN APPLIED

5215

END
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FIG. 3B

GENERATE ENCODED VIDEO DATA

3Y ENCODING ORIGINAL VIDEO [~ 5911

3316
5312
Ggy%REAJSD?Eg%ﬂ%%SLDDEsl[E))égA PREDICT ALF FILTER PARAMETER

APPLY DEBLOCKING FILTER

TO DECODED VIDEO 5313

S317

APPLY SAO FILTER TO DECODED [~ 5314 | GENERATE BITSTREAM BY ENTROPY
VIDEO TO WHICH DEBLOCKING ENCODING ENCODED DATA.
FILTER HAS BEEN APPLIED SAO FILTER PARAMETER.

AND ALF FILTER PARAMETER

APPLY, BY USING PREDICTED ALF
FILTER PARAMETER, ALF FILTER

TO DECODED VIDEO TO WHICH
SAO FILTER HAS BEEN APPLIED

S315 =ND

END
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FIG. 3C

START
GENERATE ENCODED VIDEO DATA| ..
3Y ENCODING ORIGINAL VIDEO
GENERATE DECODED VIDEO DATA| ..,
Y DECODING ENCODED VIDEO
3318
5313
APPT% BEEB%%‘B”\\'/?DFE'(L)TER PREDICT ALF FILTER PARAMETER

5319

APPLY SAQ FILTER TO DECODED GENERATE BITSTREAM BY ENTROPY
VIDEO TO WHICH DEBLOCKING ENCODING ENCODED DATA,

FILTER HAS BEEN APPLIED SAQO FILTER PARAMETER,
AND ALF FILTER PARAMETER

APPLY, BY USING PREDICTED ALF
FILTER PARAMETER, ALF FILTER

TO DECODED VIDEO TO WHICH
SAO FILTER HAS BEEN APPLIED

END
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FIG. 4B

GENERATE ENCODED VIDEO DATA
BY ENCODING ORIGINAL VIDEO

GENERATE DECODED VIDEO DATA
BY DECODING ENCODED VIDEO

APPLY DEBLOCKING FILTER
TO DECODED VIDEO

APPLY, BY USING PREDICTED SAO
FILTER PARAMETER, SAO FILTER
TO DECODED VIDEO TO WHICH

DEBLOCKING FILTER HAS BEEN APPLIED

APPLY, BY USING PREDICTED ALF
FILTER PARAMETER, ALF FILTER
TO DECODED VIDEO TO WHICH
SAQ FILTER HAS BEEN APPLIED

END

5411

S416

PREDICT, BY USING ENCODING
PREDICTION INFORMATION,

5412

SAQO FILTER PARAMETER AND
ALF FILTER PARAMETER

S417

GENERATE BITSTREAM BY ENTROPY
ENCODING ENCODED DATA,

5413

SAO FILTER PARAMETER,
AND ALF FILTER PARAMETER

S414

END

5415
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FIG.

4L

467

CLASSIFICATION
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FIG. oB

GENERATE ENCODED VIDEO DATA
BY ENCODING ORIGINAL VIDEO

GENERATE DECODED VIDEO DATA
BY DECODING ENCODED VIDEO

APPLY DEBLOCKING FILTER
TO DECODED VIDEO

APPLY, BY USING PREDICTED SAO
FILTER PARAMETER, SAO FILTER
TO DECODED VIDEO TO WHICH

DEBLOCKING FILTER HAS BEEN APPLIED

APPLY, BY USING PREDICTED ALF
FILTER PARAMETER, ALF FILTER
TO DECODED VIDEO TO WHICH
SAQ FILTER HAS BEEN APPLIED

END

5511

5516

PREDICT SAO FILTER PARAMETER
BY USING RESULT OF APPLYING

5512

SAO FILTER TO PREVIOUS BLOCK

S517

PREDICT ALF FILTER PARAMETER
BY USING RESULT OF APPLYING
ALF FILTER TO PREVIOUS BLOCK

5518

GENERATE BITSTREAM BY ENTROPY
ENCODING ENCODED DATA,

5513

5514

SAQ FILTER PARAMETER,
AND ALF FILTER PARAMETER
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FIG. oC
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FIG. oD
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FIG. 6A
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FIG. 6B

GENERATE ENCODED VIDEO DATA
BY ENCODING INPUT VIDEO

DECODE, FROM ENCODED VIDEO DATA,

VIDEO DATA TO WRHICH FILTER TO COMPENSATE
FOR PIXEL VALUE IS TO BE APPLIED

GENERATE ALF FILTER PARAMETER BY
USING INFORMATION OF DECODED VIDEO
APPLY SAO FILTER TO DECODED VIDEO DATA

APPLY, BY USING GENERATED ALF FILTER
PARAMETER, ALF FILTER TO VIDEO DATA TO

WHICH SAO FILTER HAS BEEN APPLIED

ENTROPY ENCODE GENERATED
ALF FILTER PARAMETER

END
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FIG. 7A
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FIG. 7B

PERFORM ENTROPY DECODING, THEREBY
OBTAINING ENCODED VIDEO DATA,
SAQO FILTER PARAMETER, AND ALF FILTER

PARAMETER FROM BITSTREAM

S711

DECODE, FROM ENCODED VIDEO DATA,

VIDEO DATA TO WHICH FILTER TO COMPENSATE p—S712
FOR PIXEL VALUE IS TO BE APPLIED

APPLY SAO FILTER TO VIDEO DATA BY q713
USING SAO FILTER PARAMETER

APPLY, BY USING ALF FILTER PARAMETER,
ALF FILTER TO VIDEO DATA TO WHICH S714

SAO FILTER HAS BEEN APPLIED

END
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FIG. 7C
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SAQO FILTERING UNIT

REFERENCE 739h

PICTURE
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FIG. 7D
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FIG. 7k

CATEGORY CONDITION

1 Xc < Xa && Xc < XD

% (Xc < Xa && Xc == Xb)||(Xc == Xa && Xc < Xb)

3 ( Xc > Xa && Xc == Xb)||(Xc == Xa && Xc > Xb)

4 Xc > Xa && Xc > XD

0 WHEN CONDITIONS OF CATEGORIES 1, 2, 3, 4 ARE NOT SATISFIED
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FIG. 7G
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FIG. 10

RESOLUTION @ 1920X1080
MAXIMUM SIZE OF CODING UNIT : 64
15 MAXIMUM DEPTRH =2

— 1010
04 X064 64X 32 32X64 32X32

32 32 16 16
32 32 "
16

32X32 32X16 16X 32 16X16

RESOLUTION : 19201080
MAXIMUM SIZE OF CODING UNIT : 64
MAXIMUM DEPTH = 3

— 1020

{ [ |

{ JE{H,

16X16 16X8 8X16 8X8 MAXIMUM SIZE OF CODING UNIT : 16

0

I

I

I

I

I

I

!

I

I

I

!

I

I

I

!

I

I

I

!

I

I

!

!

!

!

\

I

!

!

!

=

!

' RESOLUTION : 352x288
!

!

| MAXIMUM DEPTH =
!
I
I
!
!
!
!
I
{
3




26/39

Ov il

|

AVIH1S1Id

8:\\

GELL

d3A0ON

AdOH1INS

Gl

d371INVN04d

OC L1

d3ZIINVNO

0SL1

d4WH04SNVdL

ISH3ANI nv

Gl

HIWHOASNYH L [=—(+)

1T “Ild

GGl

1434001930

d0.101dd4d
Vd LNl

d0.101034d
dd.LN|

GLLL

0911

d3Nd04ddd OVS

13!

dd44Nd 34N LOId

d410Nd1SNOOId

OLLL
JOVIAI LNdNI

GOLI



27/39

ooﬁ\\

0ccl

d37ZIINYNO3d

Gecl

HadWa045NVHL

15H4ANI

Gvcl

d3X00 1940

d0.1010d4dd
Vd.1NI

’ d0.1010d4d
H LN

GECl
Glcl

d30004d

AdOdLNA

cl "Dld

0521

d3Nd0dddd
OVS

Jvcl

d3441d J4MNLOId

d310NdL5NOJ3d

0Ec|

S0c

|

ANVIH1S1ld

O4dIA
1Nd1NO

)

09¢|



28/39

FIG. 13
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FIG. 14

CODING UNIT (1410) TRANSFORMATION UNIT (1420)

04 X064 32X 32

FIG. 195

PARTITION MODE (1500)

2N 1502 2N 1 504 1506 1508

PREDICTION MODE (1510)

1512 1514 1516
INTRA MODE INTER MODE SKIP MODE

SIZE OF TRANSFORMATION UNIT (1520)

1522 1524 1526 1528

U] O

INTER



30/39

0991 &

6691

-

869 |

%_.4,

9|

v69 1

(1-P)"N
(1-P)

¢69l

¢vIl

(1-P)"N

-
|
|

0891

<1 (I-P)"ND | (1-P)

(1-P)"N¢
|-P= H1d3d

091

<~ | NO | N¢

| N
|= HLladd

0091

<1 0ND |0 NC¢

0 N¢
0=H1ddQ

N

¢

91 "Ild



31/39

FIG. 17
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FIG. 19
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FIG. 21
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FIG. 24
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